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DOCKET NO.: MSFT-0992 /191789.1 



PATENT 



c3kb 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



RECEIVED 

JAN 2 8 2002 
Technology Center 2600 



In re patent application of: 
Pecrcy et a!. 

Serial No.: 09/832,138 Group Art Unit: 2 121 

Filed: April 10, 2001 Examiner: not assigned 

For: SCENE REPRESENTATION METHOD AND SYSTEM 
BOX DSD 

Commissioner of Patents & Trademarks 
Washington, DC 20231 

Sir: 

POWER OF ATTORNEY WITH REVOCATION 
ft jsrn STATEMENT UN^ Fl* *TCFR3.73lbl 

Revoking any and all powers of attorney heretofore given in the matter of the 
above-entitled application, the undersigned, assignees of the entire interest in the above- 
identified application, hereby appoints STEVEN J. ROCCI, Registration No. 30,489, of the 
firm of WOODCOCK WASHBURN KURTZ MACKIE WICZ & NORRIS UP, One Liberty 
Place - 46th Floor, Philadelphia, Pennsylvania, 19103, as attomey(s) for applicant, with full 
power of substitution and revocation, to prosecute mis application, to make alterations and 
amendments therein, to receive the patent, and to transact all business in the Patent and 
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Trademark Office connected therewith. The authority granted herein shall remain in effect 
unless otherwise revoked in writing by the undersigned or otherwise terminated. 

In addition, the assignee also appoints the following attorneys listed below of 
MICROSOFT CORPORATION, One Microsoft Way, Redmond, Washington 98Q52 with 
full power of substitution and revocation, to prosecute this application, to make alterations and 
amendments therein, to receive the patent, and to transact all business in the Patent and 
Trademark Office connected therewith. 

Katie E. Sako Registration No. 32,628 

Daniel 0. Crouse Registration No. 32,022 

Send all future correspondence and address all telephone calls to: 

STEVEN J. ROCCI 
WOODCOCK WASHBURN KURTZ 
MACKJEWICZ & NORRIS LLP 
One Liberty Place - 46th Floor 
Philadelphia, PA 19103 
(215)568-3100 

gf ATflMFNT UNDER 37 C.F.R. S3-73<b) 

MICROSOFT CORPORATION, a corporation of the State of Washington, 
certifies that it is the assignee of the entire right, title, and interest in the patent application/patent 
identified above by virtue of: 

□ An assignment from the inventor(s) of the patent appUcation/patent identified above. 

□ l . The assignment was recorded in the Patent and Trademark Office at Reel 
, Frame .• 
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attached. 

IS 



sheet. 



attached. 



Q 2. The assignment has not yet been recorded- A copy of the assignment is 



A chain of title from the inventor(s), of the patent application/patent identified 

above, to the current assignee as shown below: 

i. PrAm- Vfrrlr S Pe^cv, David R. Blvthc. Bradley A. Grantham, 
^ p Jeffrey Ungar To: Silicon flraptt", Inc. The document 
was recorded in the U.S. Patent and Trademark Office. A copy 
hereof is attached. 

From: ffti"™ Grannies. Incorporated To: Microsoft 
Corporation. A copy thereof is attached. 

Additional documents in the chain of title are listed on a supplemental 



u 



□ 



El Copies of assignments or other documents in the chain of tide are 



The undersigned has reviewed all the documents in the chain of title of the 
patent application identified above and, to the best of undersigned's knowledge and belief, title 
is in the assignees identified above. The undersigned (whose title is supplied below) is 
empowered to act on behalf of the assignee, MICROSOFT CORPORATION. 



.J 
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I hereby declare that all statements made herein of my own knowledge are true, 
and that all statements made on information and belief are believed to be true; and further, that 
these statements are made with the knowledge that willful false statements, and the like so made, 
are punishable by fine or imprisonment, or both, under Section 1001, Title 18 of the United 
States Code, and that such willful false statements may jeopardize the validity of the application 
or any patent issuing thereon. 




Name: DANIEL D. CROIJSE 

Title; Assistant Secretary 

Corporation: MICROSOFT CORPORATION 

Date: __1?VV7 fcM - 
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WHEREAS, I, the undersigned inventor of residence as listed, have invented certain new 
and useful improvements as below entitled, for which application for United States Letters Patent 
is made, said application having been executed on the date set forth below; and 

WHEREAS, SILICON GRAPHICS, INC. (hereinafter referred to as "Assignee"), a 
Delaware corporation, with an address of 1600 Amphitheatre Parkway, M/S 710, Mountain 
View, California 94043-1351, desires to acquire my entire right, title and interest in and to the 
invention, and in and to the said application and any Letters Patent that may issue thereon; 

NOW, THEREFORE, for and in consideration of One Dollar ($1.00) and other good 
and valuable consideration, the receipt and sufficiency of which is hereby acknowledged, I assign 
to Assignee, all right, title and interest in and to said invention and in and to said application and 
all patents which may be granted therefor, and all divisions, reissues, continuations, 
continuations-in-part and extensions thereof; and I authorize and request the Commissioner of 
Patents and Trademarks to issue all patents for said invention, or patents resulting therefrom, 
insofar as my interest is concerned, to Assignee. 

I also assign to Assignee, all right, title and interest in and to the invention disclosed in 
said application throughout the world, including the right to file applications and obtain patents, 
utility models, industrial models and designs for said invention in its own name throughout the 
world, including all rights to publish cautionary notices reserving ownership of said invention 
and all rights to register said invention in appropriate registries; and I further agree to execute any 
and all powers of attorney, applications, assignments, declarations, affidavits, and any other 
papers in connection therewith necessary to perfect such right, title and interest in Assignee. 

I will communicate to Assignee any facts known to me respecting any improvements; 
and, at the expense of Assignee, I will testify in any legal proceedings, sign all lawful papers, 
execute all divisional, continuation, continuation-in-part, reissue and substitute applications, 
make lawful oaths and declarations, and generally do everything possible to vest title in Assignee 
and to aid Assignee to obtain and enforce proper protection for said invention in all countries. 

This Assignment shall be binding on the parties' successors, assigns and legal 
representatives. 
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Title of Invention: SCENE REPRESENTATION METHOD AND SYSTEM 



Signature of Inventor: 



Inventor's Name: Mark S. Peercy 

Residence (City, County, State) Cupertino, Santa Clara County, California 

Date: l/^/zoox 

Date Application Executed: / Zoo\ 
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Signature of Inventor: 
Inventor's Name: 

Residence (City, County, State) 

Date: 




San Carlos, San Mateo County, California 



Date Application Executed: 
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Signature of Inventor: 
Inventor's Name: 

Residence (City, County, State) 



Date: 



Date Application Executed: 




Hey A. Grairtftam 
Palo Alto, Santa Clara County, California 
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Signature of Inventor: 

Inventor's Name: F\ Jefftfey^gar 

Residence (City, County, State) Mountain View, Santa Clara County, California 

Date: ll /? \ /OJPOP 

Date Application Executed: I 1 /?-) /lOflQ 
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ASSIGNMENT 

Whereas ^^K^WJWSTSS « 

attached hereto; and 

and interest in and under the Intellectual Property. 

Now, Therefore, for good and valuable ™£ jSfiSM 

which are hereby acknowledged, ^^^^^^^^^ 
Assignee's legal representatives, successor aj^i^s p^t to ^ m a„d to the 

Intellectual Property in the U.S. and every * , provisional applications, non- 

m and to the Intellectual Property and related ^^^J™™ aerials, reissues, 
provisional apphcations, ^tmuaUons 5°^^ ^ Rations and utility 
reexaminations. National ^Uons, ^^^^ everyforeign country on the 

model applications) that may be fUed f^.^^?^ f^ign and domestic, mat may 
Intellectual Property, and extensions or , Cornrnissioner of Patents to issue 

issue thereon, and we do hereby autoe^d reque* ^» of ^ assignment 

U.S. patents to the above-mentioned Assignee agreeaory wm w 

document 

JLrter are unliable at *e time this document is executed. 

Said omm ^^S^—^MISS 

to other applications. 
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IN WITNESS WHEREOF, Assignor has caused one of its officers to hereunder set his 
hand on the date shown below. 



Date_jJlilli 



smug/ Ura VttMdm^ 



STATE OF 



) 

)SS 

.) 



COUNTY OF __]^A)£k^ / 

for the uses and purposes therein set forth. 



{SEAL} 




Notaiy Public 
My Commission Expires: 
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Schedule A - U.S. Patents 



C ountr y 

US 

OS 



us 



us 



Patent No. 

5,506,624^ 
5,745,713 



US 



US 



[Graphics Rendering 



US 



US 



5,774,666 
5,987,509" 
"5,608,662 



Title 

Rotating Sample of Video Images 

Movie-Based Facility for Launching Application Programs or 
Services 



Issue Date 
4/9/1996 
4/26/1996 



System and Method for Displaying Uniform Network 
Resourc e locators Embedded in Time-Based Medium 
System and Method for Displaying an Active URL During 
Playback of a Media Flie or Media Broadcast 
Synchronized. Interactive Playback of Digital Movies Across 
a Network 



5.943,347 



US 



US 



US 
US 
US 



6.005.600 
6,147.695 
6,075,908' 



Apparatus and Method far Error Concealment In an Audio 

Stream 

High Performance Player tar Distributed, Time-Based Media 



6/30/1996 



11/16/1999 



9/14/1998 



System and Method for Combining Multiple Video Streams 

System and Method for the Scaling of Image Streams mat 
Use Motion Vectors 



D365,585 



5.604.666 



5.311,329 
5,438,429 



Video Camera Used with Personal Computer 



6/24/1999 



12/21/1999 



11/14/2000 



6/13/2000 



12/26/1995 



Plow Control System Having a Counter In Transmitter for 
Decrementing and Incrementing Based Upon Transmitting 
and Received Message Size Respectively for Indicating Free 
Space In Receiver 

Digital Filtering far Lenticular Printing 
Digital Filtering for Lenticular Printing 



US 



6,070,002 



Sysiem Software for Use In a Graphics computer System 
Ha vlna a Shared System Memory 



US 
US 
US 
_US 
US 

US_ 

us 
us 



US 



US 



us 



5,649,186 
5.737,560 
"5,877,767 
"s\742J6B~ 
5,890,170" 
6.026.433 

"6,072,491" 

6,096.096 
6.098,092 

j.1 89,029 
6,081,829 

"67199,098^ 
"6T012.055" 



2/16/1997 



5/10/1994 
8/1/1995 



3/3072000 



System and Method for a Computer-Based 
Information Clipping Service 
Graphical Method and System for Accessing Information on 

a Communications Network 

graphical Method and System for Accessing Information on 

a Communications Network 

System and Method for Providing and Displaying a Web 

Page Having an Embedded Menu 

Method and Apparatus for Publishing Documents in a 

H ypenextual Network Environment 

Method of Creating and Editing a Web Site in a utem-Server 
Environment Using Customizable Web Site Templates 



Method and Computer Program Product for Accessing a 
Web Site 

Web-Site Delivery 

Server to Dynamically Generate Graphics for me world 

Wide Web 

Web Survey Tool Builder and Result Compiter 
General Purpose Web Annotations Without Modifying 

B rowser — ^— 

Method and Apparatus for Providing an Expandable, 
Hierarchical Index in a Hypenextual, Citent-Server 

Environment _ 

Mechanism for integrated information Search and Retrieval 
from Diverse Sources Using Multiple Navigation Methods 



4/7/1998 
"3/2/1999" 

3/30/1999 
2/15/2000 



US 
US 



US 



4.772.881 
5,038,297 
5,197,126 



Pbtel Mapping Apparatus for Color Graphics Display 
Method and Apparatus for Clearing a Region of z-auffer 



Clock Switching Circuit for Asynchronous Clocks of Graphics 



Generation Apparatus 



6/6/2000 

8/1/2000" 
8/1/2000 

2/13/2001 
6/27/2000 

3/6/2001 



1/4/2000 



9/20/1968 
Sm/1991 
"3/23/1993 
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chcdule A -U.S. Patents 



C ountry 

US 

us 



patent No. 
4,771,279 
4,951,232 



Title 



Issue Date 



US 



us 
us 



| Dual CtocK Shift Register^ 

"[Method for Updating Pipelined Single Port Z-Butfer oy 
Segments on a Scan Une 



" 4789,927 Int erleaved Pipeline Parana processing Architecture 



US 
US 



5,113,490 

5,182,546 
4,991,110 



Method for Forming a Computer Model from an Intersection 
of a Cutting Surface with a Bounded Volume 

Method and Apparatus for Painting on a Computer 
Graphics Processor with Staggered Memory i imtng 



9/13/1988 
6721/1990 



12/6/1988 



US 
US 



US 

us 



5,129,059 
5,193,145 



Graph ics Processor with Staggered Memory Timing 
Method and Apparatus for producing a Visually Improved 
Image In a Computer System 



5.847,700 



5,371.518 
5,621.432 

5,266,941 



Integrated Apparatus for Displaying a Plurality of Mooes ot 
Color Information on a Computer Output Display 



Vide o Timing and Display ID Generator 

Method and Apparatus for Generating Display laenofleatton 

Information _ 

Effi cient Graphics Process tor Pipping Polygons 
Apparatus and Method for Controlling Storage of uisptay 
information In a Computer System 



5/12/1992 



1/2671993 
2/5/1991 



7/7/1992^ 
3/9/1993 



12/8/1998 

"12/6/1994 
4/15/1997 

9/24/1 99T 
11/30/1993 




US 
US 
US 

US 

US 
US 

US 

US 

US 
US 
US 



US 
US 
US 

us 
us 

us 

us 



^818.433^ 
5,307,450 
5,230,039^ 
5,343,558 

5,347,618" 

5,345,252^ 
5265.199 

T.548.709" 

5.706.481" 

"5,664,939 
_6,072.500^ 
5,581,680 

5,636,338^ 

"5,515,484 

5.369.739" 

"5.528.737 

5,805,782" 

"5,682.554 



Graphics Memory Apparatus and Method 
Z-SubdMsion for Improved Texture Mapping" 
rextu re Range Controls tor improved Texture Mapping 
Method for Scan Converting Shaded Triangular Polygons 

Method for Display Rendering by Determining the Coverage 

of Pixels In Polygons . 

High S peed Cursor Generation Apparatus 

Method and Apparatus for Accomplishing Z-Buffertrtg by 

Prediction 

An Apparatus and Method for Integrating Texture Memory 
and In terpolation Logic In a Computer System 
Apparatus and Method for Integrating Texture Memory and 

intorrmia ton Looic In a Computer System 

Anti allased Imaging with Improved Pixel supersampllng 
Antiat bsed Imaging with improved Pixel supersampUng 
'Method and Apparatus for Antialiasing Raster scanned 

images , — - 

Method for Designing Curved Shapes for Use oy a ujmpul 

Method and Apparatus tor Rendering vowmetric Images 

Apparatus and Method for Generating Point Sample Maws 

tn a Graphics Display System — 

Processor-Based Method for Rastertolng Polygons at an 

Arbitrary Precision . — — -— 

A Method and Apparatus (or Projective il erture Map ping 
Rendered from Arbitrarily Positioned and Onentad Light 

Source — 

A pparatus and M ethod for Handling Data Transfar^een 
aGeneral Purpose Computer and a Cooperating Processor 



4/28/1994^ 
7/20/1993 
8/30/1994 

9/13/1994 

9/5/1994 
11/23/1993 

"8/20/1996 

1/671998" 

"n/4/1997 
6/672000 
12/3/1996 

"673/1997 

5/7/1 996 ~ 

"11/29/1994 

6/18/1998 



9/8/1998 



10/28/1997 
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^Schedule A - U.S. Patents 



Country 

US 



us 



us 



us 



JJS_ 

us 



us 



us 
us 
us 



us 



us 

_us 

_us_ 
us 
us 



Patent No. 

5,457.779 



5,671,401 



Title 

System for Accessing Graphic Data in a SIMD Processing 
Environment 



Apparatus for Efficiently Accessing Graphic Data for 
Rendering on a Display 



5,742.749 
T490,24CT 

X438.554 



A Method and Apparatus for Shadow Generation Through 

Depth Mapping 

A System and Method of Generating Interactive Computer 
Graphic Images Incorporating Three Dimensional Textures 

System and Method for Sharpening Texture Imagery In 
Computer Generated Interactive Graphics 



issue Date 

10/10/1995 



4/21/1998 
2/6/1996 

8/1/1995 



5,455,627^ 
5.471,572 



Programmab le Video Output Format Generator 
A System and Method for Adding Detail to Textures Imagery 
in Computer Generated Interactive Graphics 



5.704,024 

5,849.082 
5.528,738 



A Method & Apparatus for Generating Reflection Vectors 
Which can be Unnormalbed and For Using These Reflection 
Vectors to Index Locations on an Environment Map 

An Efficient Algorithm for computer Texture Coordinates tor 

Unas & F^rygons 

Method and Apparatus for Antialiasing Raster Scanned, 
Polygonal Shaped Images 



5,619,597 

5,710.87)^ 

5,835,133" 
5,608,461 
5,703,810 
5,943,058 

5,982,939 
5.844,567 

5,819.017 

5,877,771" 

5,760,783 



10/3/199S 
11/2671995 

12/30/1997 



7/1S/1997 
6/18/1998 



Method for Sampling a Uniform spatiaiiy-Dlstributed 

S equence of Pixels m a Block 

Computer Graphics System for Rendering Images Using 
Full Spectral Illumination Data 
Optical System for Single Camera 
Programmable Video Frame Detector 

I mproved DRAM far Texture Mapping 

exture Mapping Circuit tor Performing Data Interpolations 

S ystem and Method for Antialiasing of Texture Edges 
Computer Graphics System and Mehod for Texture Mapping 

Using Triangular Interpolation 

Apparatus and Method for Selectively Storing Depth 

Information of a 3-D Image 

A Method and Apparatus for Supersampfing Based on the 
Local Rate of Change in Texture 
A Method and Apparatus tor providing Texture Using a 
Selected Portion of a Texture MIP-MAP 
'System and Method for Color Space Conversion 
Appartus and Method for Accelrated TUed Data Remevai 



8/8/1997 

1/20/1998 

TW 10/ 1996 
3/4/1997 
12/30/1997 
3/24/1999 

1 1/9/1 999~ 
12/1/1998 

1076/1998 

3/2/1999 

"672/1998" 
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rhedule A - U.S. Patents 



C ountr y^ 
US 

us_ 
us 
us 



Patent No. 

5.615,162 

6,249,289 
5,949,424 

5,880,736 



Title 



Computational Low-Cost Ann-Aliased Bresenham Une 
Algorithm 

Multi-Purpos e High Resolution Distortion Correction 
Method. System and Computer Program Product for Bump 

Mapping tn Tangent Space 

Method, System and Computer Program Product for 
Shading 



US 
US 

US 



6,163,319 

6.104,4V7~ 

6,154,794 



Method. System and Computer Program Product tor 

Shading ^ , • 

Unified Memory Computer Architecture with Dynamic 

Graphics Memory Allocation ; 

Upstream Situated Apparatus and Method within a 
Computer System tor Controlling Data Flow to a 
Downstream Situated Input/Output Unit 



6,078,331 
"6,078,332 



Issue Data 
9/29/1998 

6/19/2001 
9/7/1999 

3/9/1999 



12/19/2000 
6715/2000" 
11/26/2000 



AMethod and System for Efficiently Drawing Subdivision 

Su rfaces for 3D Graphte , 

Real-Time Lighting Algorithm Using 3D Texture Mappjng_ 



6,175,367 



US 



A Method and System for Real Time Illumination of 
Computer Generated Images 



US 



US 



US 



US 
US 
US 



6,002,408 
6,154,215 

6.057,6 50 
J.907.S 
6,215.495 

6.108,00^ 

6,104.415 
"6,232,961 
^6,232.979 

6,246,415 
6,236,413 



System and Method for Storing and Accessing Data 
Representative of an Object In Various Levels of Detail 
Method and Apparatus for Maintaining Multiple 
Representations of a Same Scene in Computer Generated 

Graphics m . 

Blended Texture Illumination Mapping 

Lat ching Assembly far a Computer ( 

A Platform Independent Application Program Interlace for 

Interactive 3D Scene Management 

Method, Sytsm and Computer Program Product for 
increasing Interpolation Precision Using Multi-Channel 

Texture Mapping 

Method tor Accelerating Minified Textured Cache Access 

Melhod for Improving Texture Locality for Pixel Quaosoy 

Diagonal Level of Detail Calculation 

Method, System and Computer Program Product for Fast 
Computation Using Parallel Multi-Channel Resampling and 

Blending 

Metho d and Apparatus far Cutting Polygons 

Method and System for a RISC Graphics Pipeline Optimized 
for High Clock Speeds by Using Recirculation 



6/20/2000 
6/20/2000" 



1/16/2001 



12/14/1999 
11/28/2000 

5/2/2000 

6/1/1999^ 

4/1072001 

8722/2000 

"6715/2000 
"5/15/2001 
5/15/200T 

6/12/2001~ 
5/22/2001" 



US 
US 



6.075.546 

"6,230,177 

"6^52,610 

6.128,638" 

6,133.901^ 
6,091,425 
6.205,531 
6^56,656 



A Packetaed Command Interface to a Graphics Processor 



6,229.547 



Method and Apparatus for Performing Fast Fourier 

Transforms — - — 

Method and Apparatus tar Efficiently Switching State in a 

Graph ics Pipeline , - 

Method and Apparatus for Calculating X to the Exponent of 

Method and System for Width Independent AnbaBaslng 

Con stant MuHlsample Image Coverage Mask 

Met hod and Apparatus for Virtual Address Transition 
"Apparatus and Method for Extending Computational 
Precision of a Computer System Having a Modular 

Ari thmetic Processing Unit 

System and Method for Rendering MuW-Planar 
Reformations Using BMJnear Interpolation 



5/13/2000 

5/872001" 
"6/26/2001 
1073/2000 



5/872001 
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Schedule A - U.S. Patents 



1 tih* i Issue Date 




Country 

US 

IIS 


pawn p*q. 

6,288,861 

6,163,320 


Volumetric Threo-Dlmenslonal Hog Rendering 1 ecnnique 

Method and Apparatus for Radiometric^ Accurate i exxure- 
Based Ughipolnt Tendering Technique 


7/31/2001 
12/19/2000 


i — 
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Schedule A - Pending Patent Applications 



Country 



1 Tablet Computing 



1 Graphics Rendering 



US 



us_ 
us 
us 



us 



us 



us 
us 
us 



us 



us 

us_ 

us 



us 



Application No. 

196100 
' 796114 



Title 



"Pen-Based Interface for a Notepad Compute^ 



OS/005129 
191456 



Pen-Based Computer System" 1 
System and Method for the Direct Rendering of Curve 
Bounded Objects 

Floating Point Gamma Correction Method And System 



09/217398 



High 



265487 



072050 
033663^ 
09/244275 _ 

244261 
244254 



FUlno Date 

11/20/1998 



11/20/1998 
1/8/1 998_ 
11/12/1998 



Precision Texture Wrapping Method And Oevics 12/21/1998 



Method And Device For Associating A Ptxel With One Of 
A plurality Of Regions in A Logarithm Or Cosine Space 



3/9/1999 



845526 
899123 
070808_ 
074027_ 

137005 
j35376^ 

956537 



Method and System For Providing Texture using A 

Selected Portion of a Texture Map 

Improved Cnroma-Kfiy Suppression Method and 
Apparatus 

Memory Chip For Use in a United Memory Architecture 

Memory Controller for Controlling Memory In a Computer 
System Having e Unified Memory Architecture 
I/O Chip In a Computer system Having a uronaa 

Memory Architecture 

System and Method for Morphlng Based on Multiple 

Weighted Parameters _ 

A Method and System for Efficiently Evaluating and 
□rawing Nurbs Surfaces for 3D Graphics 



5/5/1998 
j/3/1998 
2/3/1999 

2/3/1999 



2/3/1998 
12/23/1998 



4/25/1997 



US 


937793 


jJS 


(H/0*8099_ 


us 


09/081073 


us 


248136 


us 


09/448907 


us 


09/549156 


us 


09/145516 


us 


978755 


~us _ 




us 


201814 


us 


247422 



Ul BOTH W*f ■ — ^ M m i ~T 

System and Method for Displaying Different Portions of 
an Object In Different LOP Lev els 
System and Method for Displaying Different portions of 

a n Object in Different levels of Petes' _ 

Ocduuion Culling For Complex Transparent Scenes in 

Computer Generated Graphics 

Method and System for Performing Rasterization in 
Producing Thre^Dimenetonal Graphics Using YUV 
Color Space and Combining Same with Digital Video in 

YUV Cotor Space 

S ubaampted Texture Edge Antialiasing 
Method end Apparatus for Providing image and 
Graphics Processing Using a Graphics Rendering 

Engine . - 

Method, System and Computer Program Prcductfor 
Providing Ittuminatton In Computer Graphics Shading 

and Ani mation _ ■■ ■ 

Method for Efficient Handling of I exture Cache Misses 

bv Recirc ulation -j 

Method and Apparatus for Una AnbaHasmg by Gamma- 
CorrsctedArea Calculation 



7/23/1997 
5/1/1998 
5/8/1998 

8/20/1998 



System and Method for Rendering an image 



3/5/1 998_ 
10/23/1997_ 

9/25/1997 
J3/28/199B 
5/19/1998 



2/8/1999 



A Packedzed Command interface to a Graphics 

Processor — — - 

A Pecketked Command interface to a Graphics 

Processor - — — — 

Method and Apparatus For Rasterizlng * a Hierarchical 

Tile Order 

Ranie Correct Layered Fog Model Us ing 3D Texture 
Bnckface Prlmitivas CuMng 



iSSid-Thrwded Texture Modulation for Axis Aligned 
Volume Rendering 
r «i »u mttor Method With &act Reconstruction 
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ScheduleA - Pending Patent Applications 



C ountry 

us 
_us_ 
us 



us 



us 



us 



us 



us 

us 

us_ 

us 

us 



us 
us 



us 

us 
us 
us 

JJS_ 
JJS_ 

us 
us 

us 

JJS 

us_ 
us 



plication No . 
09/227227 

Z18121, 

346071 



TlUe 



Method end Apparatus For Syncnronizmg Graphics 
Pipelines 

Seateabte Network Based Computer Graphics System 



Computer System Having A Distributed Texture Men 
Architecture 



09/707418 



Method and Apparatus for RadiomatricaUy Accurate 
Texture-Based Ughtpolnt Rendering Technique 



340882 



06/220596 



09/416055 



Filing Date 

j/a/1999 

12/21/1998 



7/1/1999 



11/6/2000 



Antialiasing Method Using Barycantrte Coordinates 



Applied to Unee 

System and Method For Transitioning Between Two 
FWtere. Allowing For The Use of Higher Order 

Interpolation 

Method, System, and Computer Program Product For 
Composting True Colors and Intensity-Mapped Colors 
Into A Frame Buffer 



7/1/1999 



12/28/1998 



10/12/1999 



216042 
09/24788 5 
j32B60_ 
294546 
09/294450 



277567 
j85270 

09/220156 



263185 
09/467561 

275725 
09/247816 

346641_ 

_273247 
306887 

j44005 
345366 

j2eoog_ 

09/502497 



SjSemand Method For Locwng raspareui Video 

F ormats , — — — — - 

Method For interfacing to URra-Mign nesoiution Output 

Devices 



12/22/1 998_ 
2/1071999 



Method For Tilting Multiple Displays to Generate a Large | 
Area Display of Moving Date 

Combined Floating-Point Logic Core and F rame Buffej_j 
Apparatus andMetnod for snaring Antialiasing f 
Across Multiple Displays^ 

Transformation Pipeline tor the Computing Distortion 
Correction Geometry for any Design Eyapou*. Display 
Surface Geometry and Projector Position 

Anti aliasing Method for Computer Graphics 

Processor for Geometry Transformations ana Lighting 
Calculations 



_yi 5/1999 
^4/19/1999 
4/19/1999 



3/26/1 99 jL 
3/23/1999 

12/23/1996 



System and Method for Maintaining Tim© Dependenoei 
j^nn^lonB That InduOe Parenel Operations 
A Method and System for Efficiently implementing Two 
Sided Vertex Lighting in Hardware 

Method an d Apparatus for Texture Me mory Management 
Method and Apparatus for Early Cutting of occiuoed 

Objects 

^mod and System for Generating Light Values tor a 
Sat of Vertices 

Method and System ter Dynamic CtocK Frequency 
Adjustment for a Graphics Subsys tem In a Computer 

Fine Grain MutfrFass for Multiple Texture Renttenrig, 

Method and System for Dynamic Tex^Re^Kattenot 

f m ^rihuted Memory Graphics Architecture — 

Cacne Memory For High Utancy end Uuwrf-Order 

Return of Texture Data . - — - 

Ktethod for Virtual Clipping A I rmje-DtmonBronat 

Gra prto Image — 

Method and System For ^^f^ 3 ^ * 
Tetrahedral Mashes Used in 3D Volumatnc 
fiepresentatena 



3/S71999 
12/20/1999 
3/24/1999_ 
2/9/1999 
7H/1999_ 

3/19/1999 
5T7/1999 

8/24/1999 
7/1/1999 
em/1999 

2/11/2000 
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Schedule A • Pending Patent Applications 



on 



Country 



us 

us 

ug_ 
us 

us 

us 

us 



Application No- 



US 

_US_ 
US 

US 



US 

us 



JJS_ 

us 
us 
us 

us 
us 
us 



us 



us 



09/377778 

328164 

303994 
300916 

293869 

2BS493_ 

386379 



Title 



366378 

220082_ 
09/369359 

09/727985 



Filing Data 



Method. System and Computer Program Product for 
Multi-Pass Sump-Mapping into an Environment Map 
Method and Apparatus for a Modified Linear Finer ustn* 
Texture Data as Phase Angle 

View-Dependent Layer Ordering Method and System 
Method and System for iterative Morphlng 
Apparatus and Method tor increasing the Bandwidth to 

Graphics Subsystem _ . 

Device, Method and System for Generating per-Ptxe* 
Uoht Values Using Texture Parameters 
Method, System, and Computer Program Product for 
Efficient Buffer Level Management of Memory-Buffered 
Graphics Date 



Method, System and Computer Program Product for 
Overlapping Graphics Data Cotedton and Transmissloi 

Using a Single Processor _____ 

Method, System and Computer Program Product for 
Mo dified Blending Between Clip-Map Tiles 

R eflection Space Image Based Rendering 

Texture Generating Apparatus For Dynamic Interferenc^ 
Checking 



Method and System for Evaluating Derivatives in Scree i 
Space Using Perspective Corrected Barycentric 

09/675979 1 Coordinates _-- 

Msthod and System for Transforming Color Coordinate* 

by Direct Calculation 



09/576740 
346885 
408951 

_09M0480a 

09/461345 
09/565562 
60/295854 



09/832136 

09/569649_ 
_09/5696S0 
09/569521 
09/569520 
09/569654 



09/806988 
097638907 



8/20/1 999^ 

6/671999 

5/3/1999 
4728/1999 

4/19/1999 

3/9/1999_ 

8/31/1999 



8/31/1 999^ 

12/23/1998 

8/6/1999_ 

11/3072000 



9/28/2000 
7/30/1999 



Cheap, WeB-Behaved Affina Transtermatton of 

Bounding Spheres . 

Dual Mode Device and Method lor venerating Vector 

Cross Products or DOT Products 

System and Method for Load Balancing m a Multi- 
channel Graphics System - 

Method, System, and Computer Program Product for 
Using Al pha Values to Control Pixel Blending 

Method, System, and Computer Program Product for 
Generating Spatfcatly Varying Effects in a Digital Image 
Method end Apparatus for Renoering a Quadrangle 

Primi tive - — 

Reducing Fill and Improving Quality of Interlaced 
Displays Using Multi-Sampling 



5/23/2000 
^7/1/1999 
9/30/1999 
9/24/1999 

12/1S/1999_ 
5/4/2000 
67672001 



Scene Repregentation Method and System 

Method and System for Implementing ^rapnics www J 

Constructs 

Table Indexing System and Method 
Method and System far Accelerating Ngse 
Data Retrieval Method and S ystem 
Extended Range Pixel Display Method and System 
Method, System and Computer Program Product for 
Implementing Derivative Operators with Graphics 

Hardware _ - 

Method and System for Executing SIMD Instruction 

Using Graphics Technology ^ 

Method, System, and C^utar Pro^ProdudM^ 
Simulating Camera Depth-of-Reld Effects m a Digital 
Image 




4/1072001 

6712/2000 
5/12/2000 
5/12/2000 
5/12/2000 
5/12/2000 



6729/2000 
8/15/2000 



5/17/2000 
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Scheduled - Pending Patent Applications 



us 



A System and Meincd for Linearly Mapping a tubq 
i Image Suffer 



09/684810 
J)9/S99971 
03*688978. 

60/255853 
09/684812. 



Title 



Filing Date 

12/22/1999 



A Graphics Geometry Cache 

View volume aip-Check In Object Space 

iitethotl System, and A Computer Program Product For 
Filtering A Texture Applied To A Surface Of A Compute 

Generate d Object 

Method and System for Performing MulfrTexturtng 
Opera tions Using Recursive Interleaving 
SySinTaTrtMe^ a Graphics 

Rendering Pip eline J - „ 

Method, system and Computer Program Product tor 
Determining Regions that Are Occluded From An 
[Observation Point 



10710/2000 
6/21/2000 



US 



60/253946 
So/258323_ 

807252094, 
^60/238128 

80/298416 



System, Method, and Computer Program Froduct For 
General Environment Mapping 
Ma Mwam-Accelerated Volume Ughting Algortthm 
Rendering Volumetric Fog eno other Gaseous 

Phenomena . ... , — 

Texture -nrmn With Adjacency Iriformatfon 
A Volumetric Based Method and System tor Visualizing 
Datasets 



12/18/2000 



10/10/2000, 



11/3072000 
12/2872000, 

11/21/2000_ 
10/8/2000^ 

6/18/2001 




11/21/2000_ 
7/19/1999 
4/2S/20Q0 
1077/1999 



jfl/441729 
09/4417g 



Seamless PayWek of Multiple dips of Media Data 

Across a Oala N ehwort — -=ni 

L F«nWurata Transport o* Media Data • OHu 

Network 



US 



09/020072 
035887^ 
09/427197 

09/099742 
_Q9/519309_ 
09/466398 



Backfilling Network Movie Player 



IPreemptrve Time Ifr -»r" 3*™* ***** 
Video Assistance System with Computer umerated 

kmeo^ryOve^Y, 

L^t- an d Method Using a Packetized Encoded 

TAMeBwd and System far BtetertBy Wjuamma 3D 
Lltranlnn * NaB "° rtt ■■- 

1consBirtB»ra»Algoitthni tor Woe* BaaeUlmaoe 

| Compression 



j Plate! Media Device 



3/31/2000, 
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SchedSf A • Pending Patent Applications 



Country 

US 

us 

JJS 

us 
_us_ 
us 



ppllcation No. 

_0a/S77l71 

09/544360_ 

09/521234 
09/628796 

09/628658_ 

60/281105 



Tttte i Piling Date 

cbrtOpttnal Convolution Algorithm wim low Of NuU I 
Latency - — — — — - — - 
ATechnique For Control Madia D*a «n»ms Wind 

Embed ded OMtrote , — 

Apparatus and Method tor Rocotftatag Color Space of a 

plojtal Video Input 

"cy^m and Mtthod for Compresalnt[Oa1a 

System end Method lor Stemnfl Compressed Data onto a 

storage Medium — » ■ 

(Method and Apparatus for Producing Digital S/Weo from 
« ftc^nii Okiltai Graphics interface 



3/872000_ 
7/28/2000, 

7/2B72000 
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Schedule A - Foreign Patents and Applications 



Country 



Japan 



PCT 



France 



Japan 



PCT 



UK 



EPO 



Appl/Patent Nc^ 



969495C9.a 



2000-513245 



US98/20O9G 



Tltto 

Method. System And Computer Program product For 
Providing Illumination in Computer Graces Shading And 

Animation 

Method, System And Computer Program Product For 
Providing Illumination in Computer Graphics Shading And 

Animation * 

Method. System And Computer Program P«*?f^ ^ 
Providing Illumination In Computer Graphics Shading And 
Animation 



990424757 



Foreign Filing 
Data 



a/2S/i99a 



9/25/1 ess 



3/25/1888 



Method And Apparatus For Rastertring In A Hierarchical TUe 
Order 



Method And Apparatus For Rastertzing in A Hierarchical ™ 



Japan 

PCT 
PCT 

PCT 

j>CT 

PCT 



PCT 
PCT 
PCT 
PCT 

_ppr 

PCT 
EPO 



200O-5O8058 



US99/193S3 
99642476J 



Order 



903207.9 



S/17/2000 



lasus Data 



Method And Apparatus For Raatarfclng In A Hiersrcmai TUe 

Order — — 

Method And Apparatus For Rasterizmg In A Hierarchical TUe 

Oroef_ 

Method And Apparatus For Syrufrronlzing Graphics Pipeflrre 



Japan 
PCT 



US00/DO&48 
USOO/10634 

US00J107804 

US00/10379 

US00/061&4 



US00/4Q7SS 
US89/29964 
US00/21361 

usoo/2ias2 

US00/213B3 

USOQ/21380 
00909763.7 



6/2/2000 



8/23/1999 



5/17/2000 



7/11/2001 



Method And Apparatus For Synchronizing Graphics Pipelines 

Meth od And Apparatus For Synchronizing Graphics Planes 
Corral Floa^ 

Metho d AfriAPPBrato 

Apoeratue And Method For Increasing The Banowicwi to « 

Graphics Subsys tem . 

Device, Method And System For Genera** He*Plxel Ught 

Values Using Texture Parameters 

Method, System And Computer Program Product For 
3a%ln^phlcs Data Collection And Transmission 
Using A Single Processor — 
Method, System And Computer urogram Product For 
Modified Stondmo Between Clip-Map Tltes_ 

Workstation For Processing And Pro ducing A Video Signal 

System And Method For Pre^rocesBlng A video Signal 
System And Method For Produ cing A Video Signal, 

System Arrf Method For Paddr^ 
Pr^mmh^ Time MuWpted Shared Memory Access^ 



PCT 
Canada 
Germany 
H ong Kong 

Japan 
Singapore 



2000^534947 
US98/04616~ 



1290670 
D £37361 85 
S27 
2913096_ 
2193319 



EPO 



Francs 



Germany 



2196319^ 
jt2S27 

433373 

433373 

□£68926571 



f ^err^^TlmeMimiplexedSh^ 

p^^TlmeMu fllt^ 
^y^ AndMrthtidFor(^nyt» — _ 
S^tam And Method For Storing Compressed fcta Onto A 
S torage Medium • _ -- 
Pixel Mapping Apparatus For C olor Graphics 
p^j^ TO A PftarahiaFcrf^ 
Pixel Mapping Apparatus For Color Graphics 
Fbcel Mappmg Apparatus For C olor Graphics 
Pixel Mapping Apparatus For Color Graphics 
Pfrsi Mapping Apparatus For Color Graphics, 



7/9/2001 

1/7/2O00 
4/16/2000 

3/24Q0OO 

4/19/2000 

3/8/2000 



8/31/2000 



12/17/1999 



874/2000 



6/4/2ttTO_ 
674/2000 

8/4/2000_ 
3/2/1999 



3/2/1989 

3/2/109^ 

7/26/2001 

7/27/2001 



Status 



Abandoned 



Pending 



Pending 



Pending 



Pending 



Pending _ 



Pending 
Pending 



Pending 
Pending 



Pending 



Pending 
Abandoned 

Pending 
Pending 
Abandoned 



Abandoned 
Abandoned 



10/15/1891 

11/27/1997^ 



n.mi ctack Shift Repjaiar - 

Method For Updating Pipelined smg» ™ By 
aanmenta OnAScanUne = . 

Omenta On A Scan Una . ■ 

Msthod For Updating Pipelined Single Port 2«uUsr By 
Segments On A Scan Une 



673/1003 
4/1671899 
12/2671991 
~6729/lS81 

5/27/1994^ 

5/2971896 
S/29/1996 
5728/1896 



Abandoned 
Pending^ 
Pending 



Pending 

Pending 
Granted 
Granted 



Granted 
Granted 
Granted 
Granted 
Granted 



Granted 
Granted 
Granted 
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Sched JH - Foreign Patents and Applications 



Country 


it iMlffliitahl Ma 

Appl/rrom wo^ 


Japan 


2aa4250 


_ Korea 




Switzerland 


433373 


Canada 


1276312 


EPO 


93912753.8 


PCT 


I US95/02a53 


JP 


9610309_ 


EPO 
PCT 


98826103 
US96/1S24S 



EPO 



PCT 
_AU 
PCT 



TJtie 

Mated For Updating Pipelined Single Port 2*ufftw By 

Seoma niaOn AScanUne 

Method For Updating Pipelined 5*ngw rort Mutter By 

Segments On A Scan Line tf 

Method For Updating Pipelined Single Port Z-Buffer By 
Segments On A Scan Line 

WArtemiad Pi peline Parana! Pro cessing Architecture^ 
to Apparatus And Method For Integrating I exture Memory 
And tnte mdaiton LooJc tn A Com puter System 
An Apparatus Arid Method For Integratfng Texture Memory 
And IniBTDOtatidn Logic in A Computer System^ 



Foreign Filing 
pate 



96939641.7 



An Apparatus And Method For integrating lexture Memory 
And irtNttprifttten Logic In A Computer System 
Apparatus i And Method For Selectively btprlng Uepth 

Informati on Of A 3-D Image _ 

Apparatus And Method For Selectively Stormy Depth 

infor mation Of A 3-0 Imag e rnrTT 

A Method Ami Apparatus For Providing Texture Using A 

RftteriBfl Porti on Of A Texture M Io-Map _J 

Method And Apparatus For Providing Texture using A 



g 6 jgrty4 Portion Of A Tenure Mlo-Map 

System And Method For Cc4or SpaceOci^sl* ^ 

artanded Color Space — - — ^ 

System ArrfMetr^ For C^ 
Funded Cdof Space 

Unified Memory Computer'An^tecture With Dynamic 

Gr aprtoMarTwABocailon — 

uStiedMel^^ Dynamic 

RfM toMeffloryAltecalion 

UrrifiedMernoryC^^ 

Graphics Memory Aftocab on 

Unified Memory Compute' wcnoecwre with Dynamic 
graphics Memory AUocaOon 



9225465 



Mamod arrfApjgratua tor cieBHr^a Reolonof a^yfly 
Method and Apparatus tor Clearing a Region of Z*ufter_, 
Method and Apparatus for Ctear^aReoJonofZ^y|ter 



WQ90702S91 



WQ91/12SS8 
JH73W_ 
US0071674S 



Grtphics Pro c^WlthStap oered Matnoiy Timing 
M«hod and Apparatus for Producing aVBuafly Improved 

y in a Computer System ~ - 

Method and Apparatus for Producing a Visually improved 



in a Co mputer System _ 

IcampyterSyst^ lertuieMeuwy 

lArriiitBCtUre 



3/7/1995 
3/7/1395 



8/7/1895 

a/1oV199S_ 

6715/1995 



Issue Data 


Status 


2/12/1999 


Granted 


12/4/1967 


Granted 


5/29/1996 


Granted 


11/13/1 gas 


Granted 




1 Pending _ 




Abandoned 



11/871996 
11/6/1996 
3/26/1 897 _ 



j/12/1889 
puttied 
S/22/1Q90 
published 
8/22/1991 



Abandoned 



Abandoned 



Abandoned 



Abandoned 



Abandoned 



pubUshed 
9/3/1991 

ft/16/2000 



2/7/1998 
3/21/1996 



Abandonee^ 
Pending^ 
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